fu
mM31% PC AR 193 LW L793EWwaN

o o pd ‘
we aungd AWl 970070U 37012034
L] -

¥ LdTNRNe WA 37012035

% oy 1.0 M0, 250
aunadsy...... 925350

wudunniieda.... . OIOH0 / rigs 0

o o ‘: ¥ - v “ o du o
ﬂiquuuuﬁutﬁuauunuenaqnWTﬁnnWﬂwnwaﬂaniﬂinuwanaﬂwniﬁuﬁwansummﬂ
» e 5
o o o ‘
AT LNRTAGAAMNTTN ALTAINTIIANERT
A01NINATH 1aBWTEIDULART LAAAINIT ARNTEI
L ]

Tn5ANEY 2538

036900



Power Supply Circuit Control by PC

Mr. Soonthorn Cheepjaraunrut 37012034

Mr. Sermsak Raksawong 347012035

Proﬁect report sumitted in partial fulfillment of the requirement
Department of Industrial Technolody
Faculty of Engineering
King Mongkut's Institute of Technology Ladkrabang

1985



LY v

a a 4 v {u
WH!E)IJ‘SQI}Q’)WW ﬂ’\‘iclﬁ PC ﬂ')UQM’NTJ‘SLN’H'JOT‘meﬂ

Fotnfinn Mg Auns TuiaSasni
W LaSadnd Ynwnaed

81917875 9 NULUN ASL @017

RGEE S . Lﬂﬂﬁﬂgﬂawun$7u

15NN 2538

o o 1 v o o v
ﬂ’\ﬂlﬂﬂﬂﬂ@qﬂﬂ'\“ﬂ‘ﬁ&l ANEIRINTIAAINT amuumﬂulaaquamnm
v (V] uval vu a o { v A’u’ [ n'- o
LIIABNRTTRNANTE LY aunm‘luwﬂmmwuﬁannu Lﬁuﬂ'ﬁuﬂuﬁﬂ@ﬁﬂ’l‘iﬂﬂﬁﬂ
9 ] ol

o o (un
ANARANANT UIYNIAE NG TATENT UUTA

.........--..--ﬁ%ﬁﬁﬁﬂﬂﬂ%ﬂﬁLﬂﬂ%ﬂgﬂﬂﬂﬁﬂiiu

( )
ANENTTANNTEDY

0..0..0000OQQ'QCﬂigﬁquﬂmgnsiuﬂ’\s

¢ )

l.l..ll......'..ﬂssuﬂﬁli

( )

.‘QOCCQOCCCQQOOOﬂiiunr’T

{ )

0000.'00000000.'“7‘5“1‘]"7

{ )



Project Report Power Supply Circuit Control By PC

By . ¥r. Soconthorn CHeepjaraunrut
Mr. Sermsek Reksawong
Department Industrial Technology

Project Report Advisor Miss. Monchanok Srisurksm
Accepted by the faculty of engineering, King Mongkut's Institute
of Technology, Ladkrabeng in partial fulfillmeni of the requiment for

the bacherlor's degree

esevessssesessChairman

< )

Project Report Committe

ecesessscasaessMember

( )

esssssesssssssMember

( )

ssessscssessacMember

( )

esessecsesasssaMenbher

( )



1 [=] a ‘ ( (V
w1015 wug msld ec muauasinineiduiaiy

-

Sotinfnmn WERUNS %wlﬁ§q§ﬂﬁ
W8LaSANR $rm72 oA
198RS 8. AuTUA AT LAY
ATAIB Lﬂﬂﬁagnawunssu
In1sfinun 2538
UNARED

o ( : ‘:‘ 1 +
5 1FluTAsABII LNaTAINANIAS Power Supply Rannanfaguiady 2 du
- { { : v { { { (o v
Twig fedruvessainsuazdrnasiusidnnd duvesmaduinsivaglfnwrthanna
o o o ' ' a qw 4 { < \

TunnsiSeuTdsuns 1a1uTﬂsunsuqauTﬂsunsuﬂaﬂﬂweq_-Lwa1ﬁﬂ3uquawsuasnwﬂuan

a1 aztfuness e2s5 170 port Feaeiwifild raterface fuavasdug
218UDN

3fi 2 921042935 Power Suppiy BearlivAnnisuas 0/a Convertor 4

°© llﬁ (v
AIVANAIN DATA 109 8255 1t Power Supply avwngmirluldidutseTovutug ees
4

aaven avarursntionusaule 0.0-25.0 v 1alasdadnast Senduay 0.1 v



Project Report

Name

Project. report

Depsrtment

Academic

Power Supply Circuit Control By PC

Mr. Sconthorn Cheepjaraunrut

Mr. Sermsak Reksawong

Miss., Monchenok Srisurekham

Industrial Technolosgy

1985

Abstract

Using a microcomputer control power supply circuit This project

consist the software and hardware. The software used Pascal languave

for programming This program have subprogram used for control exter-

nal hardware.The hard ware consist 2 circuit are @

1. B255 Port Circuit used for interface with external circuil.

2. Power Supply Circuit

used D/A convertor control data of 8255.

This power supply can used with the externasl circuit which can

selected output voltage from 0.0 to 25.0 V.

(0.1/step)
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2.6 A/D @EDuLI995LH9 (Analog

to Digital Convertor)
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PROGRAM VOLTAGECONTROL:
Uses Car,GRaPH;

CorsT PorTA = $300;
: PORTR = $301;
Portl = $302;
PCTRL = $303;
QuTPyT = 480,
KaxVoLt = 25;
KAXBYTE = 25§;

TvpE STRS = STRIRG[S);

"

VAR I,X,Y,CODE : INTEGER;
YoLT, vl S1g5;
VOLTAGE : REAL;

Vour & BYIE;

PROCEDURE OPENGRAPH;
VAR GRAPHDRIVER, GRAPHNODE, ExroRCope INTEGER;

PATHTODRIVER + STRING; { STORES THE DOS PATH 70 *.B6I & *.CHR }
BEGIN

DIRECTVIDED 1= FALSE;

PATHTODRIVER := "'

REPEAT
GRAPHDRIVER := DeTeCT; { Use AutodeTecTion |
INTT6RAPH (GRAPHDRTVER, ERAPEMODE, PrTIoDRIVER);
ERRORCODE := GRAPHRESULT: PRESERVE ERROR RETURN l
IF ERRORCODE € GROK THEN ERroR ?
BEGIN

KRITELH( GRAPHICS ERROR: ', GRAPHERRORNSG(ERRORCODE));
[F ERRORCODE = GRFILENOTFOUND THEN { CAW'T FIND DRIVER FILE }
BEGIN
WRITE('ENTER PATH T0 561 DRIvER OR TYPE <CTRL-BReakd To OurT )
READLN(PATHTODRIVER):
KRITELK
END
ELSE
Bac(1) { SOME OTHER ERROR : TERMINATE |
EXD;
UKTIL ERRORCoDE = GROK

ERD;

PROCEDURE CLRKINDOK(X1,Y1,X2,Y2 : IKTEGER);
BEGIR



’

SETVIERPORT(X1,¥1,X2,Y2, CLIPOR);

CLERVIEKPORT;

SeTviexpoRT(0,0,839,479,cLipox)
K0

rey

PROCEDURE TEXTSHOW(FONT,SIZE : WORD; HODE : CHAR; COLOR: [KTEGER):
BEGIN
SerCoLon{coLon);
CASE KODE OF
V', v SETTEXTSTYLE (FONT, VERTDIR, SIZE):

H','Wx SETTEXTSTYLE (FONT, HORIZDIR, SIZE);
TED;
END;

PROCEDURE BEEPSOUKD (FREG,BEEPTINE,LOOP + WORD);
VAR I : INTEGER;
BEGIN
FOR 1 := 1 70 LoOP Do
BEGIN
SoukD(FREGXT);
DELAY(BEEPTIME):
EKD;
KoSounp;
END;

PROCEDURE PONERSUPPLY;
VAR X1,%2,Y1,Y2 + IKTESER;
VHAX : STRING;
BEGIN
Y1 := 100;
Y2 := 350;
x1 = 100,
X2 := 509,
SerCoLon{KuiTe):
SETFILLSTYLE(T, 15)s
Bar3n(xl, v1,x2,v2,50, Too0k);
SerCoton(Buack)
SETEILLSTYLE (], DankBnay )
Bar3n(x1490, Y1445, x2-90,v2-105, 1, TonOn)
FOR 1 := 070500
BEGIN
SetCoLor(BLack);
SETFILLSTYLE(T, DarkGRay):
PIESLICE(X14120-1,¥2-50+1,0,75,16)

PIESLICE(X1+120-1,¥2-50+1,0,360,16);



SerCouon(Rep)
SETFILLSTYLE(], LiskRen),
PIESLICE$X1+55'I,Y?-50*1,0,75,15)'
PLESLICE(X1455-1, Y2-50+1.0,350, 16
ERD;
FoR1:=1108 D0

BEGIN
SETCOLOR{BLACK);
CIRCLE(x1+115,Y2-45,1);
SETCoLoR(Rep);
CracLe(x1450,v2-45,1);
END; -
Texaduon (1,34 Buack). ,
DurTexrey (140,105 "CH § 7L - poKeR suppuy');
Texisuon (11,70, Buack);.
STR(MAYVOLT, VEAY); 77 O\
Qutlextxy (x14140,v2-95, “0 - "+wmaxt" Vouts');
ToSuon (1,1,'F Bued);
QurTexTy (x1#45,v2-30, '+ -");
Textswon (1,1, ,B;Acg;;
outTexny (639,256, o
END;

.
’

PROCEDURE CLEARSK;

BEGIN
CLRKTNDOK(425,275,465,325):
SETFILLSTYLE(], BLack);
SeT00LOR(DARKGRAY )
BaR3D(425, 275,465, 525, 1, TorOn) s
SerCovon{{1suTéea);

END;

PROCEDURE PONEROFF;

VAR [,X1,%2,YL,Y2 ¢ INTEGER;
REGIN

¥l = 43 .
X2 := 160;

¥] = 280;

Y2 := 320;

CLEARSK;
RecTarsLe(x],v1420,x2-1,v2);

LIne(x1+1,¥1,02,v1);

Livelx2, vl xd vd).
Lixe(x1,v2,02,v2);

LINE(X], Y1420, X1-5, v148)
LIRE(X],Y1,x1-5,v148);
LIKe(x]1-5,148,52-5, Y148}
FoR T :=0 71020 00

REGIH



LINE(x2-5, 148,02-1,v141):
ED;
SerfiLLSToLe (1, Buack);
BAr30(200,155, 400 235, 1, Top0);
SeTCoLoR(HITE):

LIne (436,295, 450,295);
LINE(435 29“ 4&9 294);
LIHE(HBH 293 4&8 293);
Decay(1000)

EXD;

PROCEDURE PONEROR;
VAR I,9,01,%X2,Y1,¥2 © INTEGER;
BEGIN

§30;

Xl
X2 450
¥l 280
Y2 := 300
BEEPSOUHD(ISDO 50,1);
CLEARSK
RECTANGLE (X1, Y1,12- -1,12);
Line(x141, 279 160 279)
Line(t60, 279 450 320
mmmmm
Line( 430,300, b25 312);
LIKE &50 320 425 312);
LKt 425 312 455 312);
FR T := ) 10 20 0
BEGIN
LINE(X2-5,¥2412,X2-1,¥241);
END;
SETCOLOR(LIGHTRED)
SetfrLLSTvLe(1, Renl
BAr3D (436,285, 452 293 1,Top0x);
END;

Il ll

PROCEDURE DrspLavVoLT (Huk : StRins);
BEGIN
SeTCoLoR(LIGHTRED);
SETFILLSTYLE (1, ReD)
BAR3D(200,155, 400 235 1,Top0x);
TEXTSHow (10,5, K KHITE)
OuTTEXTXY (208 163 Kux):
ERD;

PROCEDURE DISPLAYTEXT;

BEGIN
SetCoLor(YeLLOK);
SETFILLSTYLE (1, GReck)
Bar3p{140,420, 460 465,3, TorOx);
TexShor (7,1, hiTel;

OutTexTxv (160,430, ‘ENTER 0 10 05 PoxER SupPLY' s
ERD;



PROCEDURE PokeRDewo;
VAR DTIME,BTIME,FREG,LO0P : INTEGER;

BEGIN
DTINE = 200;
BTINE := 250;
FREQ := 100;
Loop :=
DELAY(DT[HE)

TextSon (10,5, 'H YELLOK);
QuTTEXTIY (208 1&3 ‘0');
BeEPSQUND(FREQ, BTLYE L00P);
DELAY(DTIHE);
TExTSHon (10,5, ", LiHTREEH);
wﬂuuvuﬂlu 0');
BeepSouD(FRee, BTIRE LOOP)
DELAY(DTINE);
TEXTSHoN (10 5,8 [IGHTBLUE)
QuTextxy (296,143,
BEEPSOUKD(FREG, BTIME LODP)
DELAY(DTINE):
TextShon (10,5, H’,L16uTRAGERTA) ;
QuTTexTxy (313 143 0
BEEPSOUND (FRE, BTIKE, LOOP)
DELAY(DTINE):
TextSuon (10,5, 'H W Liskthen);
QuTTExTxY (357 1&5 0');
BEEPSOURD (FRER, BIKE, L00P)
DELAY(DTIHE);

END;

PROCEDURE GETVOLT(X,¥ : INTEGER; VAR ST : STRS);
VAR CH : CHAR;
LOOP & BOOLEAR;
BEGIN
SETVIERPORT(140,370, 460,410, cLipok);
CLEARVIEKPORT;
SETCOLOR(GREEN):
RECTANGLE(0,0, 319 30):
TexTson(2,6, H' ,LIGHTBREER):
OUTIEXTXY(QO 5, 'Exrer VOLTAGE ;
SETVIEKPORT(3?0 375,440,395, CL[POHs
ST ¢
L00P 3= TRUE;
WHILE LOOP DO
BEGIN
TEXTSHOR(2,6, B’ YfLLOh)
ouTTEXTRY (X, 1, sr+
CH := READKEY;
IF CH € ) THER
BEGIN
CASE CH OF
#8 : 17 can(sT[0]) > O THEN
ST 2= copy(sT,1,0m0(s7[0])-1);
£13 ¢ LODP := FALSE;



ELSE ST 1= STHCH;

ERD;

EXD

ELSE CH := READKEY;

CLEARYIEKPORT
END;
LOOP := TRUE;
SetVienPort(C,0,639,479,cLipoR);

END;

PROCEDURE SETVOLT(NUBER & REAL; VAR VSTR : STRS);
BEGIN
IF TRurc (NuMBER) > 9 THEN
STR(RUNBER:2:2,VSTR)
ELSE
BEGIN
STR(KUMBER 1:2,¥578):
VSTR 1= 0 +VSTR;
ERD;
END;

BecIN
YoLTAGE == 0.00;
OPENGRAPE;
POKERSUPPLY;
PoKEROFF;
POKEROK;
PoERDEND;
DISPLAYTEXT
REPEAT
SeTVoLT(VoLTaGE,YoLT);
DISPLA)VOLT(VOLT)
REPEAT
GeTVoLT(0,2,voLT);
weL{vouT, VoLwaet, oo )
IF \OLTAGE(O) 08 (VoLTA6E225.0) TEK
VoLTast :=
Urie (VoLtaee)= 0) M (VoLTAGE¢=D5.0);
IF (voLTASE = 0) AKD (voLT © 0"} TheN
BeepSouwn(1200,80,2)
ELSE -
IFVOLT = 0" THEW
BeepSounn{1500,50,1)
ELSE
BEEPSOUHD(]IO 100,1);
Vout := (MaxByTe)- ROUND(VOLTAGE*VAXB\TE/VAXVOLT);
[STR(VOUT V1),
outtext (Vi);
PoRT{PCTAL} := OutpuT;
PORT{PORTA] := VouT;
[POPT[PORTB] $20:}
Ui Your = 0,
POKEROFF;
CLRKIRDOH[U 0,639,479);
CLOSEGRAPH;
Enp,
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@ MOTOROLA

MC1408
MC1508

Specifications and Applications

Information

EIGHT-BIT MULTIPLYING
DIGITAL-TO-ANALOG
CONVERTER

EIGHT-BIT MULTIPLYING

DIGITAL-TO ANALOG CONVERTER

designed for use where the output curent is a linear product
of an eight bit digital word and an analog input voltage.

o Eight Bit Accuracy Available in Both Temperature Runges

Refative Accuracy: 20 19% Error maximum
{MC1408L8, MC1408P8, MC1508L 8)

® Seven and Six-Bit Accuracy Available with MC1408 Designated

Ly 7 or 6 Suflix after Packaye Suffix
Fast Seathing Tune ~ 300 ns typical

Noainverting Digital inputs are MTTL and
CMOS Compatille

Qutput Voltage Swing

104 V1o -5.0V
High Speed Multuiplying Input
Stew Rate 4.0 mA/ps
® Swanttard Supply Voliages: 15.0 V and
-50Vi0-15V

SILICON MONOLITHIC
INTEGRATED CIRCUIT

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620-02 CASE 648-05

D SUFFIX

PLASTIC PACKAGE

CASE 7518-01 @
%

SO-16* 1

*Surface Mount pin-out s different than
standard puckage pin-out for this device.
Please tefer to'Chapter 7 for detalls.

1. OUTPUT CURRENT ima}

FIGURE 2 - BLOCK DIAGRAM

FIGURE 1 D10 A TRANSFER CHARACTERISTICS

[LERT)

158

ALY AZY i Ldy ALY ABD Arg AN
HANGE e 1M l’ E .r" Im T”_Tw

{00000000)

[SRRRERARE)
INPUT DIGITAL WORD

CUNTADY

.- by,

s O Cursung Swon b < -0 4
Al 1A TN 24

[ E AN ke 2

. uND

Voot g = - -

o 1t ) . 013
_'L) _s i . Heterene vee

Yo O~ 1 == Covvreant

Vialt 3 l Anglifive
"%
comren

T -VI [} & 3

Pt Cusimn
Suatr Pau

TYPICAL APPLICATIONS

Teuching A-10 D Converters

Successive Approximstion A-10-D Converters
2 172 Digit Pane! Meters and DVM's
Wavetorm Synthesis

Susnple wnd Hold

Peab Detecion

Piogrammatide Guin and Atienuetion

CRY Character Generation

Audio Digitizing snd Decoding

Prog te Power Suppli

Anslog Digits! Multiplication
Digital Digitat Multipficstion
Analog Digstat Division

Digri Addition und Subtiaction
Speech Compression and Expansion
Stepping Motor Diive
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3-297




MC1408, MC1508

MAXIMUM RATINGS (Tp - +257C untess otherwise noted )

Rating Symbol Value Unit
Power Supply Voltape . vee 45.5 Vde
Vee -16.5
Digital Input Voltage Vg, theu V2 010455 Vde
Applied Ourput Voltage Vo +40.5,-5.2 . Vdc
Reference Curcent 14 5.0 mA
Reference Amplifier Inputs ViaVis Vee-Vee th‘
Operating Temperature Range Ta oc
MC1508 -55 10 ¢125
MC 1408 Series Oto¢75
Storage Temperature Range Toig -65 10 4150 oc

Vrel
ELECTRICAL CHARACTERISTICS (Vee ™ 450 Vde, Veg * -15 Vde, -RL:; = 2.0mA, MC150BLB Tp = -55°C to 4125°C.
MC140BL Series: 15 = 010 475°C unfess otherwise noted. Al digital inpuls at tigh togic levet.}
Charscteristic Figure |* Symbol Min Typ Max Unit
Retative Accuracy {Ervor retative to full scale ig) 4 €, *
MC1508L8, MC1408L8, MC1408P8 1019
MC1408P7, MC1408L7, See Note 1 - - 1039
MC1408P6, MC1408L6, See Note 1 - ~ 10.78
Settling Time 10 within «1/2L58 lincludes ipg g (T A~ 1257CISer Note 2| 5 i 300 s
Propagation Delay Time 5 1PLHAPHL - 30 100 n
Ta = +25°C
Output FuMt Scale Currgnt Drilt TCig - -20 - PPM/CC
Digital input Logic Levets {MSB) 3 Vde
High Leved, Logic 1" ViM 20 - -
Low Lewed, Logic 0" Vit - 08
Oigital lnput Current {MSB) 3 mA
High Levet, Vi = 50V Iy 0 0.4
Low Level, Vi = 0BV he -04 -0.8
Reference Input Biss Current (P.in t5) 3 Iig - -1.0 -5.0 pA
Output Cusrent Range 3 foRr mA
VEg =50V o] 2.0 21
Vgg = -1 V, Ty = 25°C 0 2.0 42
Output Current 3 10 % mA
Vet = 2000 V, R14 » 1000 12 1.9 1.99 2.1
Output Curvent 3 10tmin) o 40 - uA
{Al bits low}
Output Voltage Complisnce (E, <0 19% a1 1 4 = 125°C) 3 Vo Vde
Pin 1 grovnded - - -065,404
Pin 1 open, Vg g below -10 V - - -5.0,+04
Reference Current Slew Rete 6 SR 1 et - 4.0 - mA/lus
Output Cusrent Power Supply Sensitivity PSRR{-} - 05 2.7 pAIV
Power Supply Current 3 iec - 4135 422 mA
(All bits low) 'eE - -1.5 -13
Power Supply Voltage Range 3 Veer 45 45.0 55 Ve
1T = +25°C) VEER -45 -15 -16.5
Power Dissipation 3 fp W
All bits tow
VEg = -5.0 Vde - 105 170
VEg * -15 Vde - 190 305
Al bits high
VEg = -50 Vdc - 90 -
VEE " -15 Vdc - 160 —

Note 1, All current swilches are tested 10 guarantee at least 50% of rated output cureent.
Note 2. Al bits switched,
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MC1408, MC1508

TEST CI

RCUITS

FIGURE 3~ NOTATION DEFINITIONS TEST CIRCUIT

Typial Valuer RIS - RIS - 14
Vit © 120V
134 C = 15 pF
14 w— R1&
Al Viatte)
A; 15— L1y
A
na t AIS =
Dopesat Mc1a08 (3 - '
inpun ) AS Setias
26 MCI508 | = VYo
|- Output
a7 6 -
a9 ‘o
{ 1 "
bl 4
10 A SR |
=, (S, o
e vatluss of €1

Vi sna 1, apply 10 inputs Al
thru A8

The resintor tivd to pin 15 15 10 tampersture compensats the
bLias Curienl and miay ND1 Le necessary for ot applicstions.

Al A2 A3 A4 AS A8 A7 A8
10+ K — e— b ¢ — - — 4 — ¢ — }
2 4 B8 16 32 64 28 256
where k = 10
ang A = 17" il Apy b5 at high level

An = 0Tt Ay s at low level

FIGURE & ~ RELATIVE ACCURACY TEST CIRCUIT
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VirZ2v  01ufF L
100 i Eroe (V- 1%
¥50 p
v -
R4 & MC15566
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mse e
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€
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™ o8 MC1408 Serivs .
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L

Vee

FIGURE S — TRANSIENT RESPONSE and SETTLING TIME
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MC1408, MC1508

TEST CIRCUITS (continued)

FIGURE 6 - REFERENCE CURRENT SLEW
RATE MEASUREMENT
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MC1408, MC1508

-
FIGURE 9 - MC1408, MC1508 SERIES EQUIVALENT
CIRCUIT SCHEMATIC
DIGITAL INPUTS
MS8 L$8 bo
SQA1l G?A2 7QA3 BSA‘ 99!\5 10?A5 110 A7 120 A8 40
1.7 17 3s
. "‘-ﬁ X BK 5k 5 5]{ 5‘i‘< 3k
1%
rn— r— J:o— r—- rn— _[n« £ r-‘ s
w
i CURRENT
_{; ._(l ,_ﬂ ;__l; ,_.{; ,_(1 ,_.(l SWITCHES
800 800 800 800 800 800 800 soo R2A
LADDER
400 400 400 400 400 400
13
Vee©
REFEHENCE L{ IJ
CURARENT 25
14 AMPLIFIER 8 4
Vit )9a— v ax \/1__ } b 125k
LY
wi T} ]
. 4
6.2%
X
BIAS
3 CIACWU T
350 $350 T ag ¥ 3k .
16 150 Jn 61 02
COMPENSATION  V, 41() Vee OUTPUT GND
HANGE
CONTHOL

CIRCUIT DESCRIPTION

The MC1408 consists of a reference current amplifier, an
A-2R ladder, and eight high-speed cutrent switches For many
spplications, only a reference resistor and selerence voltage need
be added. .

The switches are noninverting in operation, therefore @ high
state on the input wirns on the specified output current component
The switch uses current steering for high speed, and 2 erminstion
amptifier conisting of an active load grin stage with unity gain
fexdback. The termination amplifier holds the parasitic cepacitance
of the fadder na comtant voltage during switching, and providés

8 low impedsnce terminanon of equal voltage for ail legs of
the ladder.

The R-2R tudde: divides the reference amplifier current into
binarily-related components,.which are fed 10 the switches, Note
that thete is slways @ femainder current which is equal 10 the
teas! signiticant bit.  This cunient is shunted 10 ground, and the
maximum outpul cusient 15 255/256 ot the reference amplifier
current, or 1.992 mA for a 20 mA reference amplifier current
il the NPN current sgurce puir is perfectly maiched.

MOTOROLA LINEAR/INTERFACE DEVICES
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MC1408, MC1508

GENERAL INFORMATION

Raference Amplifier Drive snd Compensation

The reference mmplifier provides a voltage at pin 14 for con.
verting the reference voitage to s curtent, and » turn around circuit
or current mirror for feeding the ladder. The refeience amplifier
input current, 114, must slways flow into pin 14 regardless of the
setup method or reference voliage polerity.

Connections for apositive reference voltage are shown in Figure
7. The reference voltage source supplies the full current 114, For
bipolar reference signals, as in the multiplying mode, R15 can be
tied to 8 negative voltage corr ding 10 the mini input
fevel. [t is possible to eliminate R15 with only a small sacrifice
in accuracy and tempersture drift. Another method for bipolar
inputs is shown in Figure 25,

The compensalion capacitor value must be increased with in-
creases in R14 to maintain proper phase margin, for R14 values
of 10, 2.5 end 5.0 kilohms, minimum capacitor values are 15,
37, and 75 pF. The capacitor should be tied to Vgg #s this in-
creases negative supply rejection,

A negative reference voltage may be used if R14 is grounded
and the reference voltage it spplied 10 R 1S as shown in Figure B.
A high input impedance is the main advantage of this method.
Compensation Involves a capacitor 1o VEE on pin 16, using the
values of the previous paragraph. The negative reference voliage
must be at least 3.0-volts sbove the Vg supply. Bipolar input
signals may be handled by connecting R14 10 8 positive 1eference
voltage equal to the peak positive inpul leve! at pin 15

When a dc refesence voltage is used, capacitive bypass to ground
is recommended. The 5.0-V logic supply is not recommended as
8 reference voltage. 1 a well regulated 5.0 V supply which dhives
logic is to be used as the seference, R14 should be decoupled by
connecting it 10 45.0 V through another resistor and bypassing
the junction of the two resistors with 0.1 uF to ground For
refertence volteges greater than 5.0 V, a clamp diode is recommen-
ded between pin 14 and ground.

i pin 14 is diiven by » high impedance such as a transisior
current sousce, none of the above compensation methods apply
and the amplitier must be heavily compensated, decreasing the
overall bandwidih. .

Output Volitsge Rangs

The volmge on pin 4 i restricted to a range of -0.55 to 10.4
volts st +25°C, due 10 the current switching methods employed
in the MC1408. When 8 current switch is turned “off*’, the posi-
tive voltage on the output terminal can turn “on” the output
diode and increase the output current level, When a current switch
is turned “on”, the negative oulput voltage range is resteicted.
The base of the termination circuit Darlington transisior is one
diode voltage below ground when pin 1 is grounded, 5o & negative
voltage below the specified safe leve! will drive the low current
device of the Darlingion into saturation, decreasing the output
current fevel.

The negative output voltage compliance of the MC1408 may
be extended 10 -5.0 V volts by opening the circuit at pin 1. The
negative supply voltege must be more negative than ~10 volts,
Using a full scale current of 1.992 mA and ioed resistor of 2.5
kilohms between pin 4 snd gound will yield s voltage output
of 256 levels between O and -4.980 voits. Floating pin 1 does
not affect the converter speed or power dissipation. However, the
value of the foad resistor determines the switching time due to
increased voliage swing. Values of R up to 500 ohms do not sig-
nificantly atfect performance, but & 2.5kilohm fosd incresses
“worst case” settling time 10 1.2 ps when ali bits are switched on).

Aefer 10 the subsequent text section on Settling Time for more
details on output loading.

If a power supply value between <50V and -10 V is desited,
a voliage of between 0 and -5.0 V may be applied to pin 1. The.
value of this voltage will be the maximum allowable negative out-*
pul swing.

Output Current Range

The output current maximum tating of 4.2 mA may be used
onty for negative supply voltages typically more negalive than
-8 0 volts, due to the incrensed voltage drop across the 350.0hm
resistors in the reference current amplifier,

Accuracy

Absolute accuracy is the measure of each oulput current levet
with 1espect to its intended value, and is dependent upon selative
accuracy snd Tull scale current drift.  Relative accuracy is the
measure of each output current feve! as a fraction of the full scate
current. The refative accuracy of the MC1408 is essentislly
constant with temperature due to the excellent temperature track-
ing of the maonolithic resistor tadder, The refeience current may
drift with temperature, causing 8 change in the atsolute accuracy
of outlput current. However, the MC1408 has & very fow full
scale current ghift with tempersture,

The MC1408/MC1508 Series is gusranteed accurate to with.
in 4 1/2 LSB a1 4257C a1 a tull scale output current of 1.992 mA.
This corresponds 10 a reference amplifier output current drive to
the Tadder network of 2 0 mA, with the foss of one LSB - 8.0 pA
which is the tadder remainder shunted to ground. The input current
to pin 14 has a guaranteed value of between 1.9 and 2.1 mA,
allowing some mismatch in the NPN current source pair. The
accuracy tes! circuit s shown in Figure 4. The 12.-bit converter
it calibrated for 8 full scale output current of 1 8992 mA. This is
en options! step since the MC1408 accuracy is essentially the
same between 1.5 and 2.5 mA. Then the MC1408 circuits’ full
scale current is trimmed 10 the same value with R14 50 that a zero
value appears 81 the error amplifier output. The counter is pctivated
and the error band may be displayed on an osciltoscope. detected
by comparators, or stored in a peak detector, .

Two B-bit D-10-A converters may not be used to construct 2
16 bit accurate D-10-A converter, 16 bit accuracy implies a total
ercor of 11/2 of one part in 65, 536, or 10.00076%, which is much
more accurate then the 10.19% specification provided by the
MC1408x8.

Muttiplying Acturacy

The MC1408 may be used in the multiplying mode with
eight-bit accuracy when the refesence current is varied over a range
of 256.1 The major source of etror is the bins current of the
termination amplifier  Under “'worst case’’ conditions, these eight
smplifiers can contribute a 1012l of 1.6 pA extra current st the
output terminal. If the reference current in the multiplying mode
ranges from 16 uA to 4.0 mA, the 1.6 pA contributes an ertor
of 0.9 LSB. This is well within eight-bit accuracy referenced to
40mA,

A monotonic converter is one which supplies sn increase in
current for each increment in the binary word. Typically, the
MC1408 is monotonic for sll velues of reference current -above
0.5mA. The recommended range for operation with a dc reference
current is 0 5 1o 4.0 mA,
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.

GENERAL INFORMATION (Continued)

Settling Tims

The "'worst case™ swatching condition occurs when all bits are
switched “on’’, which corresponds 10 a low 10-high transition for
all bits  This time is typically 300 ns for setthing 10 within £1/2
LSB. for 8 bit accuracy, and 200 ns to 1/2 LSB for 7 and 6-bit
accuracy. The turn off is typicatly under 100 ns  These times
spply when Ry € 500 ohms and Cq K 25 pF

The slowest single switch s the least sigmificant bit, which turng
“on" and settles in 250 ns and turns “off” 1n B0 s 1n applics
tions where the D 1o A conveiter funclions 10 8 positive-going
ramp mode, the “worst case™ swiiching condiion does not occur,
and a serthng ume of dess than 300 ns may be realized. Bit A7
turns “ONn’* in 200 ns and “olt” i 80 ns, while Lit AB turns “on™
in 150 ns and “off” n BO ns

The test curcutt of Figute 5 requires a smatler voltage swing for
the cuirent switches due 10 internal voliage clamping in the MC-
1408. A 1.0-kilohm load resistor from pin 4 10 ground gives
& typical setthing time of 400 ns  Thus, it is voltage swing snd not
the output AC tune constant that determines sctthing time for
mosi applications

Exua care must be 1aken 1n board layout since this s usuatly
the dominant factor in sausfactory test results when measuring
setthing nme  Shori teads, 100 uf supply bypassing lor low fre-
quencies, and muwmusn scope lead tength are all mandatory,

TYPICAL CHARACTERISTICS
(Vee = +50 V, VEE = =15 V, T4 = 125°C uniess otherwise noted }

FIGURE 10 -~ LOGIC INPUT CURRENT varsus INPUT VOLTAGE
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MC1408, MC1508

TYPICAL CHARACTERISTICS trontnurd)
VeE ™ *5 0V, VEE - =15V, To * +250C unfess otherwise noted )

FIGURE 14 - REFERENCE INPUT FREQUENCY RESPONSE

FIGURE 15 — TYPICAL POWER SUPPLY CURRENT

versus TEMPERATURE (all bits low)
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APPLICATIONS INFORMATION ’
FIGURE 17 - OUTPUT CURRENT TO VOLTAGE CONVERSION
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MC1408, MC1508

APPLICATIONS INFORMATION icontinued)

Voltage outputs of a latger magntude are obtamable with this
circut which wses 3 external operational amphifes as-a current
to voultage converivr. Thus configuration sulomatcslity heeps the
output of the MC1408 a1 ground potenuial snd the operstional
amphiier can geutrate 8 positive vottage lumited onty by its positive
supply voltage  Frequency respome and setthng tune are primaaily
deterimmt by e chatas terastics of the operational aaphier  In
wdthtion, the vgs tativnal amipstedret owasl b compreasated lor aimly
gatn, snd 1 SO Lases GVETCO e tsation ey b desirabile

Note that the configuration fesatts in a positive vutpul voltage
only, the magitsde of winch s dependent on the dignal inpat

The followng crcutt shows how the MLEM30TAG can tar used
0 a feedlotwand 00de toaltmng m e full wale withng tune un
the order 0f 2 0

FIGURE 18

Lo pin & -
ot MCILoBI B ® T

~—~—a v,

An aftetrative nicthod 1s 10 use the MU IL3YG and mput com
peemsation, Response of this citcut o alsa on the order of 2 Ous
See Motorota Apphiterion Note AN 459 for more detads on this
conuept

FIGURE 19
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The postive voltage range may be extended by cascading the
Output with 8 high beta common bese transistor, Q1, as shown,

FIGURE 20 — € XTENDING POSITIVE
VOLTAGE RANGE

.
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we test)

L
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Vit

The owtput vottage tang: fur s Grent s O volts 10 BVCRO
of the transisior I pin 11y teft open, the ttansstor Dase may e
grounded, ehmutgling buth the tesistor end the diode  Vanations
o Licta tinesl be considered for wide teaywetature range apphica
tuny  An ntved ted Dutpul wavetuom may be obtsimed by usig a
load 1esator ftum @ posttive teluenae vollag: 10 the cottector of
the tanssior  Alo, tugh speced ogmeration i3 pussibshe waith a tatge
Dutpul voitagy swing, because par 4 35 held 8t 8 comtent vollage.
The resistor {R} 10 VEE mantams the transintog ernitisr voltage
when alf its wre “uff” end insures tast turn on of the least
sigivitacant it

Combined Output Amplifier and Voliage Relerence

Four many of 1s spphicetions the MC1408 reyuires 2 reference
vuliege and an opesationdd amphilies Normotly the opeialional
wmphtier 1s used as B cunent 1o voltage converter antd 11s output
need only 4o pusitive With the popalar MC1723G voltuye 1eguly
tor Luth ol these functions are provided i a single pachaye with
the sdded bonus of up to 150 mA of output curremt See Figure
21 The MC1723G uses both d posstive mud negalive power supply
The reterence voliage ol ihe MC1723G 15 then Oeveloped with
respret 10 the negotive voltage and apprisny as 8 COMMon mode
signal 16 the relerente wuphibes m the Do A converter Tha
allows use uf 118 Oulpul emmphilier a3 B Classic current to vollage
cunverter with the non inver ing inpat grounded

Sue £15 V and +5 0 V sie normally svadable ih e Lombing
1on dignal 10 ansloy system, only the 5 0V need be developed
A cesston dividur 1s sutlciently accurate suce the sllowetlde range
on pin 5 is from 20 to B0 vols  The 50 kdohm pulldovwen
esiston on the amiphilier oulput s necessaty (07 tast negetive
Hansitions

Full seale Outpul may Le icieased 10 as much o8 32 volts by
increasing B and tasing the 115 V supply votlage 10 35 V masn
mum  The tessior divider should Lg sitered 10 compty with the
meximum bt ol 40 volts across the MC1723G Cp may be
decreased 10 Mantain the same RHCH product of marimum speed
15 desied
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MC1408, MC1508

APPLICATIONS INFORMATION fteoninaed)

Programmahta Powar Supply FIGURE 22 - BIFOLAR OR NEGAT!VE cutruY

The circuit of Figure 21 can be used a< a digitally programmed VOLTAGE CIRCUIT
powe: supply by the addition of thumbwheal cwitches and a BCD
to binary converter  The output voltage can be scaled in several
ways, inctuding 0 1o 425.5 volis in 0 1 volt increments, 4 0 05 volt,
o1 0105 1 volts in 20 mV inciements, + 10 mV

Vit @ 4
o
14
FIGURE 21 - COMBINED OUTPUT AMPLIFIER and AM\'-lI
VOLYAGE REFERENCE CIRCUIT III\'—‘1
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Bipoler ar Negative Qutput Voltage
The circuit of Figure 22 is a vadiation from the standard volt
age output circuit and will produce bpalar miput signals A
N v
positive curient may be soureed intn the summing nade tn offset ?:v:;:::“’(‘gi:‘:t)i)vi‘l’:':"l’o"’“‘:;‘l‘-n?lg\:l:“s:‘:::":":v"" 0
. ) . v . revinugly
the mn?ﬂul vollaga in ‘vhe negntive direction  Tae evample, if Aiscusced in the Quiput Voliage Mangs saciion of the Ganeral
appeoximately 1 O mA is used a tupolar autput signal results wharh tniormation
may be described as a 8 bit 15 complement ntfset hinary Vg
may he uted av this aurdiary relerenca Note tha “() has been
doubled to 10 kilohms becauss af the antiopated 20 Vip p)
ouIpul range
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MC1408, MC1508

APPLICATIONS INFORMATION (cuntinued}

Potarny Switching Cucuit, B Bit Magnnude
Ptus Sign D 10 A Converter

Bipolar outpun may also e oblaimed by useng @ polaiity swiich
g tircut The crcunt of Figute 24 gives 8 it magiitude plus
angn it Inthis contigaration the opeietionat amplilief 15 switched
brtvweeis 8 gainr 0f +10 and -1 0. Althuugh another operational
amphtier i required, no MoTe space 15 taken when a dua! operational
amptdier such as the MC1558G 15 used  The transntor should be
sefected 101 @ very 10w saturstion voltage and resistance.

FIGURE 24 - POLARITY SWITCHING CIRCUIT
{8 Bit Magsutude Plus Sign D 10 A Convented

Polsony

[TV

Piogrammable Gain Amphtier or Digitat Attenuator

When wused 10 the multiplying miode the MC1408B can be
applied as 8 digital s1lenustor - Sec figure 25 Oue advantsge of
e tectitngue 1y Ihat o Bg HU 0hins, 10 Compenma bt Lapacior
1y needed  The small and large sigrd bandwiedths are scow adennicat
ant wre shiown an Faguie 14,

The bLest tiequency ¢ iy ubt
10 resth zero.

1 by pot ali 4114
Huwever, the high impedante node, pan 16, s
clatnped 10 Prevent satuiation and nsute fast reLovery when the
current twuugh R14 goes 1o 2er0 Ag cun be set for o 1 1.0 mA
vanstionanielatiun 10194 14 can never be negatve

The cutput current s slways uinpular The gurestent g vuipul
current level changes with the digital word which makes aL coupling
necessary.

FIGURE 26 PROGIRAMMABLE GAIN AMPLIFIER OR
DIGITAL AITENUATOR CiRCUIT
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Panel Meter Readout

The MC140B cun br used 1o 1ead out the status of BCD or
trrrary fegasters 0 Lountens o o dhigital Cantiol system The cunent
QUEPUL Can e wset T dove ditec ity on analog panel meter Ex
fertial aneter ahunts Moy D Decessary 1! mieter of teys than 20
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FIGURE 26 - PANEL METER READOUT CIRCUIT
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MC1408, MC1508

APPLICATIONS INFORMATION fcontnurdd

FIGURE 36 - TWO DIGIT BCD CONVERSION
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ORDERING INFORMATION

Device Alernate Temperaturs Renge Pachage
MC1723C0 0*Cto + 70°C SO-14
MC1723CG6 LM723CH, pAT23HC 0'Cto + 70°C Metat Can
MC1723CL LM723CJ, xA7230C 0°C 10 4 70°C Cetamic DIP
MC1723CP LM723CN, uA723PC 0Cto + 70°C Piastic DIP
MC1723G -55'Cto +125°C Meta! Can
MCY723L -55'Cto +125C Ceramic DIP

—_—

MC1723
MC1723C

. — |

VOLTAGE REGULATOR

commercial temperature range {0 to +70°C)

The MC1723 is a positive or negative voltage regulator designed
to deliver 1oad current to 150 mAdc. Output current capability can
be increased to several amperes through use of one or more external
pass transistors. MC1723 is specified for operation over the military
temperature range (-55°C to +125°C) and the MC1723C over the

® Qutput Voltage Adjustable from 2 Vdc to 37 Vdc
® QOutput Current to 150 mAdc Without External Pass Transistors
® 001% Line and 0.03% Load Regulation
@ Adjustable Short-Circuit Protection
FIGURE 1 — CIRCUIT SCHEMATIC
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FIGURE 2 — TYPICAL CIRCUIT CONNECTION
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MC1723, MC1723C

MAXIMUM RATINGS (Tp = +25°C unless otherwise noted.l

Rsting Symbol Value Unit
»~
Palse Voliage from Vg to VEE (50 ms) Vintp) 50 Vopeak
Rt il
Continuous Voltage from Ve to VEE Vin 40 Vde
— . .
irput-Output Voiuge Diffecentinl Vin-vp . 40 Ve
aanemum Output Current I : 150 mAdc
Cuteent from Vi a¢ tret 15 madc
Current from Vy fz 25 mA
Voflage Between Non-Inverting Input and VEE Vie 80 Vde
Ddferential tnput Voltage Vig +50 Vdc
Power Dissipation and Therma! Characteristics
Plastic Package
Ta=+25°C Po 1.25 w
Derate above T = +25°C 11044 10 mwWroc
Therma! Resistance, Junction 1o Air 6JA 100 ocw
Me1at Package
Ta - +25°C Pp 10 Watrt
Derate sbore Tp = +25°C vega 66 mwW/oC
Thermal Resisiance, Junction to Aif 83A 150 ocmw
Tc*= +25°C Pp 2.1 Watts
Derate above Ty = +25°C 18 1 14 mw/oC
Therma! Reststance, Junction to Case e,c 35 oc/w
Dual In-Line Ceramic Package fp 1.5 Watt
Derate above Tp = +25°C e 10 mw/oC
Thermal Resiswnce, Junction 10 Air (2T 100 Ocrw
Ope+aling and Siorage Junction Temperature Range T3 Tsig oc
Metal Package 6510 +150
Dual in-Line Ceramic 65104175
Operating Ambient Temperature Range Ta °c
MC1223C 010470
MC1723 -55 10 <125

ELECTRICAL CHARACTERISTICS (Unless otherwise noted: Ta = 4 25°C, Vi 12 Vde, Vg = 5.0 Vde, | = 1.0 mAdc, Rge = 0,
€1 = 100 pF, Cref = 0 and divider impedance s seen by the error amplifier € 10 kfl connected as shown in Figure 2}

MC1723 MC1723C
Characteristic Symbol Min Typ Max Min Tvp Max Unit
tnpu1 Voltage Range Vin 9.5 - 40 85 - 40 Vdc
Output Voltage Range Vo 2.0 = 37 20 =~ 37 Vde
tnput-Output Voltage Ddterential Vin-Vo 30 - 38 3.0 - 38 Vdc
Reference Voltage Vief 6.95 7.15 7.35 6.80 1.15 7.50 Vdc
Standby Current Drain {1 =0,V = 30 V) s - 23 35 - 23 4.0 mAdc
Output Nowse Voltage {f = 100 Hz 10 10 kHz) Va sVIRMS)
Cret =0 a 20 - - 20 -
Cref * 5.0 uF - 25 = - 25 -
Average Temperatyre Coefficient of Output TCVo - 0.002 0.015 - 0.003 0.01% %/°C
Voltage (Tioy, tb<"A <Thigh @)
Line Regulation Regline %xVo
(Ta = +25%) {uv<vi,,<15v - 0.01 o1 - 0.01 0.1
12vE<v, <40V - 002 0.2 - 0.1 0.5
Miow D<TA<Trgn @)
12v<Vv;, <15V - - 03 - - 0.3
Load Regutation 1.0 mA <1y <50 mA} Regioag *Vo
Ta = +25°C - 003 015 - 0.03 0.2
Tiow D<TALTngn @ - - 06 - - 06
Ripple Rejecrson (f = 50Hz 10 10 kH2) RR a8
Ciet =0 - 74 - - 74 -
| Cret= 504F - 86 - - 86 -
Short Crcunt Cutrent Lima {Rge = 1002, lge - 65 - - 65 - mAdc
Vo = 0}
Long Term Stabity Vol - 0.1 - - 0.1 - 9:/1000 He
10w = 0°C for MC1723C @ Thign = +70°.C for MC1723C

- -55°C for MC1723

= +125°C for MC1223
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MC1723, MC1723C

TYPICAL CHARACTERISTICS
{Vin = 12 Vdc, Vo = 5.0 Vde, I = 1.0 mAde, RsC = 0, Ta = +38°C unless otherwise noted.)

FIGURE 4 -~ MAXIMUM LOAD CURRENT AS A FUNCTION
OF INPUT-OUTPUT VOLTAGE DIFFERENTIAL
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FIGURE 6 - LOAD REGULATION CHARACTERISTICS

WITH CURRENT LIMITING
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FIGURE 8 — CURRENT LIMITING CHARACTERISTICS
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FIGURE § — LOAD REGULATION CHARACTERISTICS
WITHOUT CURRENT LIMITING
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FIGURE 7 - LOAD REGULATIONCHARACTERISTICS
WITH CURRENT LIMITING
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FIGURE 9 — CURRENT LIMITING CHARACTERISTICS
AS A FUNCTION OF JUNCTION TEMPERATURE
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MC1723, MC1723C

TYPICAL CHARACTERISTICS {continued)

FIGURE 10 - LINE REGULATION AS A FUNCTION FIGURE 11 - LOAD REGULATION AS A FUNCTION
OF INPUT-OUTPUT VOLTAGE DIFFERENTIAL OF INPUT-OUTPUT VOLTAGE DIFFERENTIAL
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MC1723, MC1723C

TYPICAL APPLICATIONS
Lé
Pin numbers adjacent 1o te-minals are for the meta! package;
pin numbers in parenthesis are for the due! in-line packages.

FIGURE 17 - MC1723,C FOLDBACK CONNECTION

FIGURE 16 — TYPICAL CONNECTION FOR2< vo< 7

nz s 60100 RsC “ue sug  RsC
Vi, —e Vo Vi, ~AAA -8 Vp
1
mr | 102 un ::RA
W0 <&
Sm
Mg1723 < 3
s We17230) Yo S a3 4 w3 g 1
<
b i 3 ML172300 e
L 19) 3 o3 o n s V00 pF
|
e a2 s 0 S
1 1000 pF 3
T1 = 1 .
= = — — ] i‘, tn {
= T = = : 1 1
A A2 Vyease . 066 ! N . -
vD"[n:-‘i)] " msg  Rse nly 2400 ' ! Par " . s s Nunse ['%5"3-'1]
¢ ! Y v C
o1 best resolts 100 R1- R2 1003 3 ty — ] v, 0
For mmmum g1 A3 ¥ RT A7 Rgp s
(1 wrige
FIGURE 10 - +5 V, -AMPERE HIGH
FIGURE 18 — +5 V, 1.AMPERE SWITCHING REGULATOR EFFICIENCY REGULATOR
268918 or Egan 1 mb Vit vo
— T4 8—g- WA
Wagos I‘”“' R
an? o Equw Vin? = ans
At = L
100 a8 vo 6 10
Vin @ v -~
SV Y ool 1w -5 uu? 1012}
Me1723 w723
mens | 0 (O | e | Y
Ye . 28
24y i) ;\- 53
(513 S su:nl
01uf ‘{_5 m L m 5‘{ I 1630 oF
FIGURE 20 — +15 V, T-AMPERE REGULATOR
WITH REMOTE SENSE FIGURE 21 ~ -15 V NEGATIVE REGULATOR
033
—AAA-
283055 nae 60100 o
. o Bquw
Vin s § (07 1 jov? < ..l.
2ove = g =
Inu 7 1042 24
MC1323 B
1) e MCNZ3C 1 .
MC1I23 120 pF 7 3T
MC1223C) Veel :
LARe ST P 218 7 sl Ve 543
WA ———4—8 . Sy
83 138 of L RYSY N 413 Qi
‘ : | et .
LIt
100 S tos S : % -
< PRIy
s R vo: -1t
Semst o g WIS
N 2 ey or favn

362




MC1723, MC1723C

A

TYPICAL APPLICATIONS tcontinued)

FIGURE 22 - +12V, 1.AMPERE REGULATOR
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